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(54) TiUe: METHOD FOR ESTABLISHING A SIGNALING CONNECTION WITH A MOBILE STATION 
(57) Abstract 

The invention comprises a method for establishing a signaling 
connection with a mobile station, which method is particularly applicable to 
third-generation mobile communications networks. A database is created 
at a node of a mobile communications network, and a mobile station 
connected with the network sends to said database information about all its 
subscriber identities (403). In the database, infonnation is added (404) 
to the subscriber identity infonnation which may be useful when said 
mobile station is paged (410. 41 1). Such contactability information includes 
e.g. the mobile station's location information, information about existing 
signaling connections and infonnation about the primary paging channel 
monitored by the mobile station. The contactability information is updated 
according to changes delected in the status of the mobile station (406). 
The database will be discontinued for a mobile station that has had no 
connections for a predetermined time. The method reduces paging channel 
load in cells, reduces the need of mobile stations-to listen to paging channels 
and makes radio access networks connections to multiple core networks 
more practical. 
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METHOD FOR ESTABLISHING A SIGNALING CONNECTION WITH A MOBILE STATION 



The invention relates to a method defined in the preamble of claim 1 for estabUsh- 
5 ing a signaling connection with a mobile station. The method is applicable e.g. to 
' third-generation mobile communications networks such as the UMTS (Universal 
Mobile Telecommunication System), for example. 

Fig. 1 illustrates the basic digital mobile communications system architecture. Typi- 
10 cally, a mobile communications network comprises at least one core network CN 
and one or more radio access networks RAN. A core network CN comprises mobile 
switching centers MSG and possibly other service nodes. A "node" is here a generic 
name for network components that take part in the switching; thus it also covers 
mobile switching centers and other exchange equipment. The radio access networks 
15 are located between the core network and the terminal equipment. A radio access 
network comprises base transceiver stations BTS and a radio network controller 
RNC. Each base transceiver station BTS is connected in a fixed manner with the 
radio network controller RNC of the radio access network in question. Each radio 
network controller is in turn connected in a fixed manner with at least one core net- 
20 work node. 

The general principle of paging in digital mobile communications networks is ac- 
cording to Fig. 2 as follows. When a call has arrived in a mobile switching center 
MSC in the traffic area in which the called subscriber is located at that moment, the 

25 switching center sends a paging request via radio network controllers to those base 
transceiver stations in whose area the register data indicate the called subscriber is. 
The base transceiver stations send the paging message to the radio path on their pa- 
ging channels PCH, A mobile station that detects its own subscriber identity on a 
paging channel which it monitors, sends a response to the base transceiver station. 

30 This way the network will know the location of the called subscriber with an accu- 
racy of one cell, and the data cormection can be established. In this description and 
in the claims attached hereto, "data connection" refers to a connection established 
for the transmitted signal proper. Usually, the most common type of data connection 
is a voice connection. 

35 

In third-generation mobile communications networks, a mobile station may have se- 
veral international mobile subscriber identities IMSI, and may also have multiple 
simultaneous data connections under different subscriber identities. If a mobile sta- 
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Advantageously, when the mobile station's data comiection(s) is/are tenninated, the 
data associated with the mobile station are kept in the paging database for at least a 
certain predetennined period of time after the termination of the connection(s). 

5 An advantage of the invention is that the paging channel load in the cells is reduced 
since no paging process is needed for the incoming calls, at least not if a data con- 
nection already exists at the mobile station. From the mobile station's point of view 
this means that during a data connection it does not have to listen to the paging 
channels. Another advantage of the invention is that when a mobile station is called 
10 that has no data connections but has information about it in the database according 
to the invention, it possibly suffices to send the paging message to one paging chan- 
nel only. From the point of view of the mobile station this means that it only needs 
to listen to one paging channel. Yet another advantage of the invention is that con- 
nections from different core networks to one and the same radio access network will 
15 become practical. This is due to the fact that if a subscriber identity associated with 
a call coming from an "outside" core network is found in the database according to 
the invention, the mformation associated with the identity can be used to direct the 
paging. For such calls, a mobile station only needs to hsten to one paging channel, 
and not even that in the best case. A further advantage of the invention is that when 
20 tiie general packet radio service GPRS is used, there is no need to transfer sub- 
scriber identity information between the mobile switching center MSG and the ser- 
ving GPRS support node SGSN. A yet further advantage of tiie invention is that the 
setting up of simultaneous connections of a mobile station becomes quicker. 

25 The invention is below described in detail. Reference is made to the accompanying 
drawing in which 

Fig. 1 Sihows an example of a network architectiure in which the invention is 
applicable, 

30 Fig. 2 illustrates signaling in the paging according to the prior art. 

Fig. 3 shows an example of signaling according to a preferred embodiment of 
the invention. 

Fig. 4 shows by way of example a block diagram illusti^ting the operation ac- 
cording to a preferred embodiment of the invention, 
35 Fig. 5 shows in die form of block diagram a second example of the operation 
according to a preferred embodiment of the invention. 

Fig. 6 shows an example of the transfer of subscriber identity information ac- 
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radio access network or networks in the area of which the register data indicate the 
mobile station MS is located. On the basis of the paging request each controller 
RNC sends a PAGING message to the base transceiver stations BTS of its area, and 
each base transceiver station sends a paging message to the radio path on at least 

5 one paging channel PCH. Each active mobile station listens to at least one paging 
channel. Said mobile station MS detects in the paging message its own subscriber 
identity IMSI2 and sends a RESPONSE message to a base transceiver station in the 
cell in which it is located. This, in turn, sends a response message to the respective 
radio network controller RNC which then sends a response message to the switch- 

10 ing center MSG. The response message includes information indicative of the cell in 
which the mobile station MS is located, on the basis of which the MSG sends to the 
appropriate radio network controller RNC a CONNECT REQUEST for a new data 
connection. Said controller sends to the appropriate base transceiver station BTS the 
necessary instructions in a CONNECT message. Fig. 2 does not show the steps as- 

15 sociated with the setting up of the data connection proper. 

Fig. 3 shows in the form of turning diagram an example, corresponding to the one 
shown in Fig. 2, of the operation according to a preferred embodiment of the inven- 
tion. The initial stages of the operation from the call up to the moment when the 

20 paging request is sent to at least one radio network controller RNC are identical 
with the example of Fig. 2. In this example, the database 101 according to the in- 
vention is established in at least one radio network controller RNC. Moreover, in 
this example, the mobile station MS to which die CALL is targeted at has at the 
moment of the call a data cormection under subscriber identity IMSIl. Because of 

25 this earlier connection the database 101 contains information about the location of 
the mobile station with the accuracy of one cell. As the controller RNC receives a 
paging request for IMSI2, it checks 301 the paging database 101. As a result of that 
check, if fmds information about the location of the mobile station identified as 
IMSI2. Therefore, the controller RNC immediately sends a RESPONSE message to 

30 the switching center MSG. The paging process proper may dius be skipped. When 
the switching center has received the response message, the operation continues as 
in the example of Fig. 2. 

Fig. 4 shows in the form of block diagram an example according to a preferred em- 
35 bodiment of tiie invention of the use of the paging database 101 in the network of 
Fig. 1. In block 401, power is switched on at a mobile station MS, which has been 
assigned at least a first subscriber identity IMSIl and a second subscriber identity 
IMSI2, whereby the mobile station enters the active mode. In block 402 a call is 
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transceiver station to signal with, so that the new connection can be estabhshed wit- 
hout the paging process. In addition, information about the signaling connection as- 
sociated with the first data connection is also fetched from the database 101, which 
information is then used in setting up the new data connection (block 412). After 
5 that, the fast paging described above may be repeated even if the first data connecti- 
on were released, as long as there exists a connection- 
Fig. 5 shows in the form of block diagram a second example of the use of a paging 
database 101 according to a preferred embodiment of the invention in the network 
10 of Fig. 1. The example illustrates the paging of a mobile station MS the data con- 
nections of which have terminated but which is still in active mode. In block 501, 
Ae last data connection, under subscriber identity IMSIl, is released. After that, the 
mobile station is in standby mode. Here and in the claims, the standby mode of a_ 
mobile station refers to the mode in which the mobile station is iii after the termina- 
ls tion of a data connection or data connections and in which the mobile station is rea- 
dy to receive new calls. During the standby mode the network monitors the location 
of the mobile station (block 502) with an accuracy of a location area LA, which 
comprises a plurality of cells, If necessary, contactability information of the mobile 
station MS is updated in tiie paging database 101, as shown in block 503. In block 
20 504 it is checked whether a call for the mobile station has arrived in a core network 
node. If no call arrives in a predetermined time and no connection is initiated by the 
mobile station, the paging database will be discontinued for the mobile station in 
question. This time-out monitoring is not shown in Fig. 5. If a new call arrives, the 
core network node in question sends in the normal manner a paging request to radio 
25 network controUer RNCl, as shown in block 505. The call may be associated witii 
any subscriber identity used by the mobile station MS. In block 506, the software in 
controller RNC 1 retrieves the information relating to identity IMSIl from the paging 
database. In block 507 it is checked whether the location information has changed 
after the release of the last data connection. If it is found that the mobile station MS 
30 is located in a location area LA different than the one where it was when the previ- 
ous data connection was terminated, a paging process is started in the area in ques- 
tion (block 509). If it is found that the mobile station MS is in the same location 
area as where it was when the previous data connection was terminated, a paging 
message is sent to the cell indicated by the location information associated with 
35 identity IMSIl (block 508). This is done because tiie mobile station MS is then pro- 
bably in the same cell as where it was when the previous data connection was ter- 
minated. If; however, it does not respond, a more extensive paging process has to be 
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Claims 

1. A method for establishing a signaling connection with a mobile station in a 
network that comprises at least one radio access network (RAN) and at least one 
core network (CN), in which method at least some of the mobile stations are as- 
* 5 ■ signed at least two subscriber identities, characterized in that the method comprises 
steps in which 

- a paging database (101) is created of subscriber identities of mobile stations active 
in a traffic area of the node that includes said paging database, 

- said subscriber identities are supplemented with contactability information for the 
1 0 corresponding mobile stations, 

- said subscriber identity and contactability information are used to establish sig- 
naling connections with active mobile stations located in said traffic area, and 

- said contactability information is updated in accordance with contactability 
changes detected. 

15 2. The method of claim 1, characterized in that the paging database (101) is lo- 
cated in a radio access network (RAN). 

3. The method of claim 1, characterized in that the paging database (101) is lo- 
cated in a core network (CN). 

4. The method of claim 1, characterized in that said contactability information 
20 comprises location information concerning said mobile stations. 

5. The method of claim 1, characterized in that said contactability information 
comprises information about the signaling connections associated with the data con- 
nections of said mobile stations. 

6. The method of claim 1, characterized in that said contactability information 
25 comprises information about the primary paging chaimels listened to by said mobile 

stations. 

7. The method of claim 1, in which a mobile station (MS) uses a first and a sec- 
ond subscriber identity (IMSll, IMSI2) and said mobile station (MS) has a first data 
connection via a first radio access network (RANI) established under the first sub- 

30 scriber identity (IMSIl) and a call for said mobile station (MS), associated with the 
second subscriber identity (IMSI2), arrives in a node of a core network connected 
with the first radio access network, characterized in that the signaling required by 
said call uses the same signaling coimection as is used in the signaling of the first 
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for RRC-layer messages belongs to the SRB channels. 

15. The method of claim 13, characterized in that said RRC-layer message is a 
message defined specifically for the transfer of subscriber identity information. 

16. The method of claim 13, in which said mobile station receives during the es- 
tablishment of a data connection a paging message and sends a response message 
for the paging message, characterized in that said subscriber identity information is 
included in said response message for the paging message. 

17. The method of claim 13, characterized in that said subscriber identity infor- 
mation is included in a message indicating parameter values for the mobile station, 

18. The method of claim 1, where a mobile station has a data connection under a 
first subscriber identity, characterized in that the contactability information associ- 
ated with the first subscriber identity is updated when said mobile station moves 
firom one cell to another. 

19. The method of claim 1, where a mobile station in standby mode has had a data 
connection \mder a first subscriber identity, characterized in that the contactability 
information associated with the first subscriber identity is updated when said mobile 
station moves firom a location area (LA) to another location area. 
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at a node of a mobile communications network, and a mobile station 
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